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Suicide is a public health issue in Taiwan. The suicide
rate has doubled over the last 12 years (6.24 to 15.31/
100,000, 1993–2004). Suicidal behavior among youth is
a major public health problem, with suicides currently
the second and the third leading cause of mortality
among those aged 15–24 years and 25–44 years, respec-
tively (Department of Health, 2004) [1]. There were
3,468 deaths from suicide in 2004, and 46.2% of them
were individuals aged 15–44 years [1].
Deliberate self-harm (DSH) is strongly associated
with suicide [2]. It is well accepted that both acute
and chronic alcohol use are associated with suicidal
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Suicide incidence has increased dramatically in recent years in Taiwan. In 2004, 3,468 lives were
lost due to suicide and the total mortality was 15.3/100,000. It is well known that alcohol drinking
raises the risk of deliberate self-harm (DSH), especially among psychologically distressed subjects.
This study investigated the characteristics of DSH patients and their association with acute alco-
hol drinking. Since 2004, an injury surveillance system has been set up in a medical center, col-
lecting the minimal information recommended by the World Health Organization. Attending nurses
collected information and assessed each injured patient as to whether he/she smelled of alcohol.
Medical records of DSH injuries were reviewed for confirmation of any prior DSH and any known
mental disorder was checked. Of 11,837 injuries, 123 (1.0%) were DSH. Those who were first-time
DSH patients (n = 115) were studied. About half of the patients were female and 83.5% were aged
between 20 and 54 years. More than half of the DSH incidents occurred at home and 80.1% cases
were stabbing or cutting injuries. Injuries were defined as alcohol-related based on the report of
‘’alcohol odor’’ or ‘’intoxicated’’ by the nurse or a positive blood alcohol test. In total, 55 (47.8%)
DSH injuries were found to be alcohol-related. The proportion of alcohol-related injuries was
highest (60.0%) in the age range 45–64 years. Of those patients who tested positive for alcohol
(n = 21), the mean blood alcohol concentration was 211.2 mg/dL (standard deviation, 79.1). Most
subjects were discharged from the emergency department (75.7%). Only 20 DSH patients (17.1%)
went on to receive a psychiatric consultation. DSH is not uncommon in eastern Taiwan. Half of
our cases were associated with alcohol use. Males had the same risk of injuring themselves and
were more likely than females to adopt “severe” methods to injure themselves. Further studies into
the causes of DSH or parasuicide attempts are needed. Psychiatric consultation is essential in caring
for DSH patients and in preventing suicide. A DSH injury also offers an opportunity to recognize
alcohol problems.
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behavior [3], and some consider this to be a causal
relationship [4]. However, the causal mechanism for
this relationship remains unclear [5]. Alcohol may
have acute effects that facilitates suicidal behavior
(increased impulsivity or disinhibition, reduced con-
cern about personal safety) [6]. A state of intoxication
may trigger self-inflicted injuries by promoting depres-
sive thoughts and feelings of hopelessness while simul-
taneously removing inhibiting barriers to hurting
oneself [7]. Alcohol consumption may be a form of
self-medication for depression or as a marker for other
high-risk behavior. Alcohol use disorders lead to psy-
chologic malaise (i.e. depression), riskier lifestyles, and
damage to social relationships that can then motivate
or facilitate suicidal behavior.
Death from suicide is high in eastern Taiwan (20.5/
100,000) [8]. A case-control study in eastern Taiwan re-
vealed that a high proportion of suicide victims suf-
fered from mental illness before committing suicide.
The most prevalent psychiatric disorders were depres-
sion and alcoholism [9]. Our previous studies indi-
cated that the incidence of alcohol-related injuries
was highest in assault events (51.3%) [10]. In the last
decade, a substantial number of studies on acute alco-
hol use and suicidal behavior have been published in
the West. However, there are few studies on alcohol
use among those who attempt suicide or inflict DSH
injuries in Taiwan. In this study, the database of the
Injury and Emergency Integrated Attendance System
was used as the data source for epidemiologic study
of DSH injuries. We aimed to study the demographic
characteristics of DSH patients, the timing and method
of DSH, the proportion of cases that were alcohol-
related and co-occurrence of mental disorders.
MATERIALS AND METHODS
Hualien county, located in eastern Taiwan, is a mixed
ethnic community with the largest aboriginal popula-
tion in Taiwan. In this study, data were collected from
consecutive injured patients who visited the emergency
department (ED) of a trauma medical center, located
in eastern Taiwan. The medical center is a university
hospital with 800 beds for acute cases. It serves as a
district medical center for most of the population of
eastern Taiwan and surrounding areas (350,000 peo-
ple), and the accident and ED treats approximately
13,000 patients yearly. Attending nurses were requested
to regularly assess patients within 5 minutes after
arrival at the ED and to complete an injury-coding
sheet, which classifies the patient as having “no al-
cohol odor”, “with an alcohol odor”, “intoxicated”,
“suspicion of intoxication”, or “unknown”. A patient
with no alcohol breath smell but with slurred speech or
abnormal coordination was classified as having sus-
pected intoxication. Injuries were classified as alcohol-
related when the patient was recorded with “an alcohol
odor”, or as “alcohol intoxicated” by the attending
nurse, or the blood alcohol concentration (BAC) test
result was positive (> 13 mg/dL). We have examined
the feasibility of full computerization of essential infor-
mation, including data on alcohol intoxication identi-
fication in the ED by nursing staff [11].
Information on age, gender, time of admission, in-
tention of the injury (accidental, DSH, assault, or un-
known) and principal diagnosis, with special reference
to road traffic accidents, assaults, and management/
disposition, was also collected for each case. Patients
or those accompanying them were asked “Where did
the injury happen?” and “How did it happen?” Those
reporting deliberate self-injuring were defined as DSH.
Data collection and analysis
In total, there were 11,837 injuries and 131 injuries were
caused by DSH. Medical records were reviewed to con-
firm cases of DSH injury, previous diagnosis of mental
disorders, and other DSH or parasuicide attempts in
the last 2 years. After exclusion of uncertain cases, 123
injuries were retained and seven patients were marked
as repetitive DSH patients. Finally, 115 first-time DSH
patients were included in this study.
The relationships between the prevalence of alcohol-
related DSH and various characteristics of the patients
were analyzed. All analyses were performed using
SAS version 8.12 (SAS Institute Inc., Cary, NC, USA)
for Windows. Data are presented as percentages with
95% confidence interval (CI) and as mean with stan-
dard deviation (SD). Categorical variables were ana-
lyzed with χ2 test or Fisher’s exact test. The level of
statistical significance was set at p < 0.05.
RESULTS
Characteristics of DSH
Of the 123 DSH injuries, six patients (5.2%) presented
twice and one woman presented three times during
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the study period. Of the 115 DSH patients, 83.5%
were aged 20–54 years and 57.4% were younger than
30 years (mean age, 30.9 years; SD, 11.9). Over half
(59.1%) were females and 14.9% (13/87) resided in
the aboriginal area (Table 1). The distribution of DSH
by gender and age is shown in the Figure. The mean
age of female patients was 29.1 years, which was less
than that of the male patients (33.6 years). About
two-thirds of the injuries occurred at home and pre-
sented to the ED after 8 pm. Only six patients had
head injuries (5.2%) and 93.1% had clear conscious-
ness. Of the 115 injured patients, 24 were hospitalized
Table 1. Comparison of deliberate self-harm (DSH) injuries with and without alcohol-related symptoms
Alcohol-related 
pNo (n = 60) Yes (n = 55)
n (%) n (%)
Sex NS
Female 36 (60.0) 32 (58.2)
Male 24 (40.0) 23 (41.8)
Age (yr) 0.01
17–24 9 (15.0) 1 (1.8)
25–44 21 (35.0) 13 (23.6)
45–64 24 (40.0) 36 (65.5)
65–74 6 (10.0) 5 (9.0)
Mean age (SD) 29.4 (13.6) 32.6 (9.5)
Residency NS
Aboriginal area 8 (20.0) 5 (10.6)
Nonaboriginal area 32 (80.0) 42 (89.4)
Unknown 20 8
Place DSH occurred NS
Home 43 (71.7) 33 (60.0)
Other 17 (28.3) 22 (40.0)
Time (hr) 0.003
7:00–19:59 29 (48.3) 12 (21.8)
20:00–6:59 31 (51.7) 43 (78.2)
Disposition NS
Discharged 48 (80.0) 38 (69.1)
Admitted 10 (18.3) 16 (29.1)
Dead 2 1 (1.8)
Methods used NS
Soft (cut/hit) 53 (88.3) 46 (83.6)
Hard (jump/hanging) 7 (11.7) 9 (16.9)
History of mental disorder 0.78 NS
Yes 15 (25.0) 10 (18.2)
No 45 (75.0) 45 (81.8)
Prior DSH injury 1.59 NS
Yes 8 (13.3) 9 (16.3)
No 52 (86.7) 46 (83.7)
NS = not significant; SD = standard deviation.
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Figure. Distribution of deliberate self-harm injuries by sex and
age (n = 115).
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for further care and four were admitted to the inten-
sive care unit. The most common DSH method used
was self-laceration by cutting (80.1%), followed by
hitting with an object (5.2%), and jumping from a height
(4.3%) (data not shown). “Severe” methods such as
jumping from a height, hanging, or car crashing were
used by 13.9%. Most subjects were discharged from the
ED (75.7%). Males were significantly more likely to
adopt severe methods to injure themselves (23.4% vs.
7.4%, χ2 = 5.98, p = 0.01) and to require hospitalization
(36.2% vs. 16.2%, χ2 = 5.26, p = 0.02, Table 2). Two male
patients died in the ED and one female subject died
after 3 weeks. The successful suicide rate was 2.6%.
Alcohol-related DSH
Based on the report of ‘’alcohol odor’’, or ‘’alcohol
intoxicated’’ by the nurse, or a positive BAC test, 55
DSH injuries were alcohol-related. There were 18
patients identified with alcohol-related injuries by a
nurse or with blood testing. Three patients identified
with alcohol drinking status “unknown” were tested
for alcohol and showed positive results. According to
nurses’ screening, 54 DSH patients had “alcohol odor”
or were “intoxicated” and one-third was tested for
alcohol. There were only 26 alcohol blood tests per-
formed and five tests were negative. Of those who
tested positive, the mean BAC was 211.2 (SD, 79.1)
with a range of 94–387mg/dL. Two DSH patients were
identified with an alcohol odor but had negative BAC
tests and three who were identified with alcohol drink-
ing status “unknown” had positive BAC tests. The rate
of blood alcohol testing among those identified as 
alcohol-related was 50.0% for those identified as intoxi-
cated and 22.2% for those identified as having an
alcohol odor. Overall, the prevalence of alcohol-related
injuries was 47.8% (95% CI: 38.8, 56.9). The proportion
of alcohol-related injuries was highest in those aged
45–64 years (60%) (95% CI: 47.8, 72.4), and no signifi-
cant difference was noted between genders: females
47.1% (95% CI: 35.3, 59.0) and males 48.9% (95% CI:
34.6, 63.0). The proportion of severe methods used
among alcohol-related injuries was slightly higher
than that for nonalcohol-related injuries, but there
was no significant difference (16.9% vs. 11.7 %, χ2 =0.53,
p = 0.46). A history of DSH was slightly higher among
those with alcohol-related injuries (16.4% vs. 14.8%)
(χ2 = 0.21, p = 0.64) than those with nonalcohol-related
injuries (Table 1).
DISCUSSION
Of the 11,837 injuries, 123 (1.0%) were caused by 115
persons who deliberately self-harmed or attempted
suicide, and three died. Seven patients (5.2%) presented
to the ED twice or more within 1 year. The successful
suicide rate was 2.6%. DSH injuries occurred more
commonly in females and in the middle-aged. Most
were also identified as “suicide” or “self-inflicted
injury” by the attending physician, so most injuries
were confirmed to be caused by suicide attempts. It is
difficult to establish the meaning of DSH in this
study since nonfatal suicidal behavior differs enor-
mously [12]. Many attempts are aimed at mobilizing
help but some are intended to commit suicide. Some
attempts are well prepared while others are carried
out impulsively. Those present with minor DSH in-
juries may have had a strong intention to commit sui-
cide but had insufficient knowledge of the lethality of
the method.
This sample would appear to be representative of
those DSH patients who are sufficiently motivated to
seek medical care. Some DSH patients may obtain treat-
ment from other sources or may not have injuries
severe enough to require any treatment. Since the hos-
pital is the only local medical trauma center, this sam-
ple could satisfactorily represent most DSH patients.
Potential bias could occur due to misclassification, in
Table 2. Methods used for deliberate self-harm and disposition by sex
Female (n = 68), n (%) Male (n = 47), n (%) p
Self-hurt method 0.01
Soft 63 (92.6) 36 (76.6)
Hard 5 (7.4) 11 (23.4)
Disposition 0.02
Discharged 57 (83.8) 30 (63.8)
Admitted 11 (16.2) 16 (36.2)
which an unknown proportion of those with DSH
were unrecognized or deliberately misclassified by
either the patient or ED staff because of the stigma that
may be associated with such injuries. Therefore, our
results were restricted to documentation of injuries of
DSH seen at an ED and the incidence of DSH is likely
to be underestimated.
Women deliberately self-harmed themselves more
frequently than men. The DSH rate was highest in
young adults aged 25–44 years, followed by those aged
18–25 years. According to an international report [12],
the average suicide attempt rate for women is 1.5
times higher than that for men. The highest average
rate was found in young women aged between 15
and 24 years. Similarly, we found that women are
more likely to show self-harming behavior than men.
The age for the highest rate in this study was older
than that in the West. The difference needs further
research.
Nearly half of the DSH patients (men, 48.9%;
women, 47.1%) demonstrated acute alcohol use at pres-
entation. Zahl and Hawton [2,13] found that 44–50%
of attempted suicide patients had consumed alcohol
at the time of the attempt and males did so more fre-
quently than females. According to Cherpitel et al’s
review [14] of acute alcohol use and suicidal behavior
from 13 studies, the mean percentage of acute alcohol
use was 40%. Suokas and Lonnqvist’s study [15]
revealed that 67% of alcohol consumers also drank
during the initial suicide attempt. Our finding for the
prevalence of alcohol-related DSH was similar to
Western studies but there was no significant difference
between men and women. Alcohol abuse is common
among aborigines in Hualien county (males, 21.4%;
females, 9.0%) [16]. However, one out of four patients
did not complete the information about residency in
this sample. It is difficult to interpret the association
with ethnicity or residency. Alcohol drinking is a
well-known precipitating factor for DSH or suicide
[3–5,14,15]. Further research is needed on the relation-
ship between alcohol consumption, ethnicity, and DSH.
Establishing a causal relation between alcohol
drinking and DSH is beyond the scope of this study.
This study illustrated the association of acute alcohol
drinking with hospital ED visits due to DSH. Nearly
half of the DSH patients were identified with acute
alcohol use but the rate of blood alcohol tests was only
35.2%. This rate of alcohol testing is similar to the
findings of previous studies [14,15]. A previous study
found that consciousness disturbance and head in-
juries were important conditions for alcohol testing
ordered by attending physicians [17]. There were few
patients with head injuries or consciousness distur-
bance in this study and so we would not expect a high
blood alcohol test rate among them. In Taiwan, alcohol
testing is mandatory only for drivers after accidents.
The documentation of objective evidence of alcohol-
related DSH is crucial for intentional injury prevention.
The finding of this study deserves the attention of the
Department of Health and Bureau of National Health
Insurance for considering a policy to address the issue
of alcohol-related injuries.
In this study, most DSH patients were discharged
from the ED and only a few received psychiatric con-
sultation. An epidemiologic and clinical study found
that 15–25% of those attempting suicide had a previ-
ous history of trying to kill themselves [18]. The risk
of repetition of parasuicide was highest in the follow-
ing 3–6 months [13]. Patients who do not have psy-
chiatric consultation may be at greater risk of further
DSH and successful suicide than those who are
assessed [19]. Therefore, hospital emergency services
need to arrange an assessment of psychosocial prob-
lems for every DSH patient [20]. This strategy may 
be helpful in the prevention of repetition of DSH or
suicide attempts.
Chen [21] reviewed suicides in Taiwan and found
that 10.9–23.9% of victims had mental disorders. A
case-control study in eastern Taiwan found that a
strikingly high proportion of victims suffered from
mental illness before committing suicide [22]. Studies
from Western countries [3,15,23,24] and Taiwan [25]
revealed that psychiatric comorbidity was a signifi-
cant risk factor for suicide or DSH. Recently, the
Taipei City Department of Health has launched a sys-
tem of registration for persons who are at risk of sui-
cide. A brief Symptom Rating Scale is used in screening
depressive disorders [26]. There is a need for better
nationwide continuous registration of attempted sui-
cides and related socioeconomic conditions. Future
studies should take comorbidity and socioeconomic
conditions into account when risk factors for DSH
are sought.
There are several limitations to this study. First,
little data were provided regarding alcohol use by
gender, age, or main reasons for DSH. Second, little 
is known about whether the relationship differs by
type of alcohol consumed or by drinking pattern. Third,
Deliberate self-harm and alcohol use
Kaohsiung J Med Sci May 2007 • Vol 23 • No 5 251
Kaohsiung J Med Sci May 2007 • Vol 23 • No 5252
Y.M. Li
the sample size was not large enough to assess whether
acute alcohol use/intoxication predicts the use of more
serious methods of self-harm. The limitations men-
tioned above should be considered in future studies.
In conclusion, DSH behavior is not uncommon in
eastern Taiwan and nearly half of the cases were asso-
ciated with alcohol drinking. DSH injury offers an
opportunity to recognize mental disorders or alcohol
misuse problems. We suggest that all DSH patients
should be thoroughly assessed in the ED with regard
to mental disorders and alcohol use. Furthermore, our
injury surveillance system should be revised. Supple-
mentary data should include information on the main
reasons for DSH, certainty of intention to commit sui-
cide, and any psychiatric disorder. This information
would be useful in targeting important risk factors
and developing suicide prevention programs at the
community level.
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